Analysis of atrial natriuretic factor biosynthesis and secretion in adult and neonatal rat atrial cardiocytes.
Atrial natriuretic factor (ANF) is stored in atrial cardiocytes as the 126 amino acid polypeptide, proANF, which is later cleaved to the 24-28 amino acid carboxyterminal peptides, the major circulating forms. Earlier studies have demonstrated that isolated, cultured neonatal rat cardiocytes both store and secrete proANF, which can be cleaved to the smaller circulating form(s) by a serum protease. Since differences may exist between neonatal and adult cardiocytes with respect to ANF synthesis and processing, we compared the forms of ANF stored and secreted by neonatal rat cardiocytes with those of adult cells. Using four to five day cultures of isolated atrial cardiocytes prepared from the hearts of neonatal and adult rats, pulse-chase studies were performed with 35S-cysteine and 35S-methionine. Analysis of ANF stored and secreted by these cells was performed by immunoprecipitation of cell extracts and culture media using antibodies directed to either the carboxyterminus or aminoterminus of proANF followed by SDS-PAGE and autoradiography. Cell extracts from both adult and neonatal cultures were found to contain only a 17-kDa polypeptide, previously identified as proANF. The predominant form found in the culture media was also the 17-kDa peptide, with smaller quantities of its 3-kDa carboxyterminal and 14-kDa aminoterminal cleavage products. We conclude from these studies that proANF is the major form stored and secreted by both adult and neonatal cardiocytes in culture; the activity of the protease that cleaves proANF to the smaller forms found in the circulation is either attenuated or is overwhelmed by high ANF-secretory rates in these cultures. Alternatively, the ANF processing and secretory pathways may be somehow altered in culture such that proANF escapes protease cleavage. Further studies will elucidate the nature and location of this protease.